The concept of anaesthetic-induced cardioprotection: mechanisms of action.
The mechanisms by which ischaemia reperfusion injury can be influenced have been the subject of extensive research in the last decades. Early restoration of arterial blood flow and surgical measures to improve the ischaemic tolerance of the tissue are the main therapeutic options currently in clinical use. In experimental settings ischaemic preconditioning has been described as protecting the heart, but the practical relevance of interventions by ischaemic preconditioning is strongly limited to these experimental situations. However, ischaemia reperfusion of the heart routinely occurs in a variety of clinical situations, such as during transplantations, coronary artery bypass grafting or vascular surgery. Moreover, ischaemia reperfusion injury occurs without any surgical intervention as a transient myocardial ischaemia during a stressful anaesthetic induction. Besides ischaemic preconditioning, another form of preconditioning was discovered over 10 years ago: the anaesthetic-induced preconditioning. There is increasing evidence that anaesthetic agents can interact with the underlying pathomechanisms of ischaemia reperfusion injury and protect the myocardium by a preconditioning mechanism. Hence, the anaesthetist himself can substantially influence the critical situation of ischaemia reperfusion during the operation by choosing the right anaesthetic. A better understanding of the underlying mechanisms of anaesthetic-induced cardioprotection not only reflects an important increase in scientific knowledge but may also offer the new perspective of using different anaesthetics for targeted intraoperative myocardial protection. There are three time windows when a substance may interact with the ischaemia reperfusion injury process: (1) during ischaemia, (2) after ischaemia (i.e. during reperfusion), and (3) before ischaemia (preconditioning).